R.L.B., unpublished data). Second, Insc is not detected
Asymmetric Distribution of Adherens in the dividing pIIa cell ([9, 19]; R.L.B., unpublished data).
Junction Components This suggests that the orientation of the pIIa division is
In a search for cortical markers localizing asymmetrically regulated by a novel mechanism.
in the pIIa cell, we studied the distribution of the adCadherins are Ca 2ϩ -dependent homophilic adhesion herens junction markers Cad, Arm, and Phospho-tyromolecules localizing at adherens cell-cell junctions (for sine (P-tyr). In the pI cell, Cad, Arm, and P-tyr localize at recent reviews, see [20] [21] [22] ). Cadherins also play a major the apical cortex, both during interphase and at mitosis role in the establishment and maintenance of apical- (Figures 1A-1AЈЈ ; data not shown). After mitosis, these basal polarity in epithelial cells [23] , in the formation markers highlight the apical-most region of the pIIb cell of adhesive junctions at the synapse [24] , and in the that forms a tight apical stalk. As this stalk is largely positioning of the Drosophila oocyte at the posterior engulfed by its pIIa sister cell ( Figures 1B-1BЈЈ ), we pole of the egg chamber [25, 26] . In Drosophila, the major suggest that the pIIb cell preferentially contacts the pIIa epithelial Cadherin, DE-Cadherin (Cad), is encoded by cell and is sorted out from neighboring epidermal cells. the shotgun (shg) gene [27, 28] . Armadillo (Arm), the fly At this stage, Cad, Arm, and P-tyr localize apically at cellhomolog of ␤-Catenin, and ␣-Catenin directly bind to the cell contact regions (Figures 1B-1BЈЈ ; data not shown). cytoplasmic domain of Cad and connect the adherens After the division of the pIIb cell, the apical pIIIb cell junctions to the actin cytoskeleton [20-22]. These mocontacts the pIIa cell via a stalk similar to the one seen lecular interactions are essential for the adhesion activfor pIIb (data not shown). As the pIIa cell divides, this ity of Cad. In MDCK cells, Cad-dependent cell-cell adheapical stalk is no more detectable, presumably due to sion leads to the recruitment of the exocyst complex its flattening (see below). Strikingly, Cad, Arm, and P-tyr to cell-cell contacts [29] . The exocyst allows for the localize asymmetrically into an anterior cortical patch selective basolateral targeting of newly synthesized proin the dividing pIIa cell (Figures 1C-1DЈЈ ; data not shown; teins, which is essential for the biogenesis of epithelial also see Movie 1 in the Supplementary Material available cell polarity. In the Drosophila embryo, adherens juncwith this article online). This patch, which may corretions have also been proposed to prevent epithelial cells spond to the flattened stalk, localizes to the anteriorfrom dividing asymmetrically [30] . lateral cortex at a basal position relative to the network In this study, we show that a specialized region of cellof adherens junctions seen in neighboring epidermal cell contact is established between the two pI daughter cells ( Figure 1CЈ ; also see Movie 1 in the Supplementary cells soon after division and that this region forms a Material). Noticeably, this patch is found just apical to small domain at the anterior cortex of the dividing pIIa the anterior centrosome and to the cortical domain accell. The mitotic spindle rotates to line up with this Cadcumulating Numb, Pon (data not shown), and Pon-GFP rich cortical domain. Using mutant alleles of shg and (Figures 1CЈ-1DЈЈ ). a dominant-negative form of Cad, we show that Cad
To follow the reorganization of Cad-containing complexes in this lineage in living pupa, a functional ␣-Catregulates the orientation of the pIIa division. Figure 2C ) is often seen to move toward the anterior accumulation of in the pI cell and in its progeny cells (data not shown). In both epidermal and pI cells, ␣-Catenin-GFP localizes ␣-Catenin-GFP during prophase (from t ϭ 00:14 to t ϭ 04:05 in Figure 2C ). In contrast, the other centrosome at the apical cortex. This cortical accumulation of ␣-Catenin-GFP is slightly reduced during mitosis (Figures 2A (blue arrowhead in Figure 2C ) moves to the opposite posterior pole only during prometaphase, as the mitotic and 2B; see Movies 2 and 3 in the Supplementary Material). In epidermal cells, ␣-Catenin-GFP remains evenly spindle forms (from t ϭ 4:05 to t ϭ 07:42 in Figure 2C ). This suggests that molecules localizing just basal to the distributed at the apical cortex following cell division ( Figure 2A ). By contrast, the morphology of the region ␣-Catenin-GFP have the ability to attract the anterior centrosome. of cell-cell contact between pIIa and pIIb dramatically changes after the pI division, as the stalk of the pIIb Together, these data indicate that, soon after the pI mitosis, cadherin-containing complexes localize at the cell forms. Indeed, we observed that ␣-Catenin-GFP accumulates at the apical region of cell-cell contact region of cell-cell contact between the pIIa and pIIb cells. In the dividing pIIa cell, these complexes localize between the pIIb and pIIa cells ( Figure 2B Figures 5A-5D ). Two types of defects were observed Figures 5A and 5B) , indicating that maintained, we have used the mosaic analysis with a repressible cell marker (MARCM) method [34] . Briefly, apical-basal polarity is lost. In some other clones, however, Arm and Baz remain mostly cortical and accumua ubiquitously expressed GAL80 construct is present on the FRT chromosome homologous to that of the chrolate in the apical constrictions produced by sensory cells, suggesting that some aspects of apical-basal pomosome bearing the shg mutation. In addition, a UASPon-GFP reporter construct activated by neu P72 GAL4 is larity are retained ( Figures 5C and 5D) . Noticeably, both types of defects can be seen within a single mutant clone also present in the strain. The GAL80 construct dominantly represses Gal4-dependent transcription. There-(data not shown). These defects in epithelial polarity are not seen in mutant clones for a hypomorphic allele, fore, only cells that are homozygous for the shg chromosome will have lost the GAL80 repressor and, hence, shg Figures 6B-6E) . In wild-type its mother cell in a Fz-and Insc-independent manner. controls, only 2% of the pIIa cells divide with an ␣ value We report that, in the pIIa cell, a specific cortical domain greater than 20Њ (n ϭ 46). In contrast, 39% of the mutant formed at the region of cell-cell contact between the pIIa cells divide with an ␣ value greater than 20Њ (n ϭ pIIb/pIIIb and pIIa cells appears to regulate the precise 23). This defect is very similar to the one observed in orientation of this division (Figure 8 ). Five lines of evicells expressing dCPc3-GFP (compare Figure 6B with dence support this last conclusion. First, Cad, Arm, and Figure 4B ). This indicates that Cad is required to regulate ␣-Catenin-GFP localize asymmetrically in a cortical the precise orientation of the pIIa division. However, a patch at the anterior pole of the dividing pIIa cell. Secstrong loss of Cad activity is not sufficient to randomize ond, the mitotic spindle of the pIIa cell rotates to specifically line up with this cortical domain. Third, expression the pIIa division. This implies that additional cortical 
